Supporting Discussion
Properties of multiple blebs. Some cells formed multiple blebs during heating after the formation of a polar bleb (Fig. S5   C) . The results suggest that multiple blebs are induced by elevating the ambient temperature, and multiple blebs tend to occur at lower temperature. In fact, cells formed multiple blebs when T 0 was uniformly increased up to 45°C (Fig. S5 D) , as previously seen in CHO cells (1) . Moreover, we observed that multiple blebbing started after the first heating, and then shrank during the second heating ( Fig. S5 E and Movie S6), probably due to the thermally enhanced or decreased contractile force of actomyosin.
Effects of blebbistatin on the formation of a polar bleb.
To confirm whether blebbistatin inhibits bleb formation, we inactivated blebbistatin with blue light exposure (470-490 nm) (2) . When blebbistatin was inactivated, the bleb extension became longer than that obtained when blebbistatin was active (Fig. S9 ). This reversibility indicates that the ATPase activity of myosin II is essential for bleb formation under a temperature gradient.
Effects of Ca 2+ increase on Motionless induced by local heating.
A previous report demonstrated that intracellular granule-sized structures are physically trapped by F-actin networks induced by Ca 2+ increase (3) . To confirm whether actin network formation is involved in Motionless, we heated cells in the presence of cytochalasin D, and observed the Motionless state (Fig. 2 ). This result indicates that the appearance of motionless organelles in the Motionless state is independent of any actin polymerization that may be induced by Ca 2+ and/or temperature increase and is therefore attributable to thermal denaturation of proteins.
Difference between Lifeact-RFP and actin-RFP during local heating.
We observed the dynamics of actin molecules with actin-RFP and confirmed that actin-RFP showed basically the same inhomogeneous distribution as Lifeact-RFP (Fig. 3, A and B; Movie S11). The high signal (F-actin) to noise (actin monomers) ratio of Lifeact-RFP probably produced the larger inhomogeneity in Lifeact-RFP than in actin-RFP, but the thermal detachment of Lifeact-RFP from F-actin (4) likely contributes little to the difference.
Dynamics of mCherry-MRLC during local heating.
In Movies S12 and S15, we observed a wavelike flow of mCherry-MRLC fluorescence from the warmer towards the cooler side. This flow was probably caused by both the decreasing cortex density and the detachment of myosin II from the cortex and/or the detachment of mCherry-MRLC from myosin II, based on the increased intensity of mCherry-MRLC in the cytosol after heating (see also Fig. 3 A) .
Contribution of heat-induced plasma membrane phase transition to bleb formation. Temperature gradients generate local separation between ordered and disordered liquid phases in the liposomal membrane and induce deformation (5) . In giant plasma membrane vesicles prepared from HeLa cells, phase separation was observed at temperatures significantly below 37°C (6) . Therefore, the order-disorder transition might not affect the polar bleb formation observed in this study. At temperatures above the physiological range, lipid bilayer integrity is lost (7) . Scanning calorimeters demonstrated that thermal transitions, including protein denaturation, in human erythrocyte membranes occur several times from between 45 and 80°C (8) (9) (10) . These phase transitions may be involved in the formation of both polar and multiple blebs. However, local heating-induced bleb formation was suppressed by inhibitors targeting F-actin and myosin II. Therefore, we conclude that symmetry breaking of the actomyosin contractile force is the dominant factor in polar bleb formation during local heating. 
